PCX 



(53. lnKT5X.>i5y>iS^ Ptsu;: « 

H?!4i> imiK iim 



i.4.1. 



s43> te^ssaskwj Bate; 



WO m/m§4 1 



Fl'S/DSj; SajiJ? 190, iSS 8<Hns 36, West Loin^ Si^HSfe, 

J>fii«t Njy n05« a-;S). DAVJDfWSCi. Sms; A|35itt^ 
^>^ff,! 6A, 3S-3S 75fe lacksi-si iMghSs, MY tJ372 

6 MsTOhcsiSt f5nv«r, Sjsjssr isJisnd. mil (US). 
(74} Agfts*^ HIJWMAN, DavM, E,, $r.', t^>4 Ne\v$v>aa O^arsSKsd. 



Oi'siKnaied Sutei *M VT A I U V ^n, 
BY, CA, <\,' l>r^. SXK n\F5, >; 
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m4) Tiiks PACKBT~SWmai)EsJ> SPREAD-SPga^UM SYSTEM 




t ^ 5 it), ' f ! vUij. v-i^f i>ti.i s tv i! it J sii,^ ri. >-t^\^H \h'~ti s{ ' > ;i <. 5 



-\CAF'"~i>v»?' ""^Hr"^ -^-^.v. (?' w .Tvv 

na-e th^ .t'-^v-r ''ft with othc^x 5;-p>-^sn~sper'~r ar* *s,r-t»r^ 



oca v3,r 



r^dio waves, Ecsch ot th$ packsr. r.rcunsTnitcers inrlua*=s c-. 
transiTat:t.ex~£lJ3t-ir.~firsc -out (cransinit^fc&r-FIFO' n-?-.r^~ 
aij eacodex', s. desnulciplexex , chip-ssq^ence ursear.?; 
..iux-i ity -X. 'i-ica«ct devices conj^t'^e^ ^ o<„w. 

,r^t ^ > v"sr;:$n:vttcc - : FO iisis^j.x'^ry encoded dc\t,cw 

r-.e ' -^x- ^ncrder" tor ancodisig dats txoiti th^ ^:.ran^vc:ir.tm 
~irc :;u-?iT>orY i.^ i^^eant privacy type of encode. rtg, s-och ais 
scMbling or encr/pr,ing chs data. The cot "encoded data" 

ng«d herein is iseaiit to include scrainbled data or 
«r.::i.yptu'd data. The demuitipXexer d^«iultiplesee$ tha 
-ncodu-d data into a plurality ot sub-deta-sequence signal^j. 

respective output of tn® desmXtlplexer . As useol h^?ve.in, 

term "sub-data-ssQuence sigi^di'' is a ds^s-v,. ^ > p ; v. cu\ 
of th© ^ncod^d datSv 

sequence signals, and s:h<* pluicillty o-r kv.c^-x5, 

.^"V ^^-t ^wi^n.;!!,' <-,-rtai:^ , At the outpv^t v'<r rii^- 

spect-riirii ehanr>.ei^^ 

The coTrOoi?i«r algebraically coinbin^s U^e piux-ality of 
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^pjcv-s^n --^-^q-^a^, *?dc'-' packet x"^=^ '"^^^ l^e^dex toilo-w^^a 
pacU-t-apieai-spectruT signal ard the i.Si^^ t..i 
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at. the recexv^r ; 

^px^A ^-sp^c^^^A i. Q^a^ tidu«s»^tt'„d one- nor^ 
tsau'm -tar^, i3"<i arixxmg at the i^pit at oi jk 
tj^c^^x 3.e e The yAM-tp-ea^ ^p^v-t£t*r^ r -^^-.^ 

tzi.^" Jji^a'^e* a-^^.-* .€CO-i '^-sre't'vc x-„no^iu ' " ^ 



sr followed Ik: xs^ Xfis seconU: mu.iC l.c^:^aV5:^•ife:.^: 



J. recessing ij,s'4a*:ncnt=' T^ay J;*- -aai^ ,vVv, i \ 



received-e^cod^d data received data. Ths2 r&ceo ver~f JfO 
memoi"/ stor&s th& received dar,a and outpxits «;hs receiv^a 
data to 9 dats outpuc - In au error -■£re<u> envxronrsssn*: . the 
reces-ved data are idantical ?:o uhe dat& i^np'-^"- 

i\ddit.;o}\aI objects .^sfi<^ adv-iutaae? r.r,.- :.:-v>^^r c i:; ...c- 

part are obvi ous tior^i rh^- ;k^3cript:.i on , -.t ,o>;jv r^v i-srned by 

-h-^ \r.o,iiv;'-;!u^^' '.r.-.,:, '-'O' .wc-inations particularly poiutfeO 



The accompanying drawings, which ase xncosporaced xr 
&na const,itute a part of the spec iCi est:. ion, iliustrate 
preferred ein^odisn^nts of. the invent icn, and together va-t:!- 
the description sex'vs to explain the principles of the 

FXQ^ 1 illustrates ^ packet -■ switched system; 
FIG, 2 is a biocK. diagram =s tx^sc-c-r - i^^inaxuiuto:- as 
a . pacxet s^sscex^ss ; 

FUa- i^o :;. ir d:;agvan-: oi a ns-kr-ir. r-^C:;! v~r : 

acv-iu'^sxtion ;r^-v;v,< v ' '~ ^ - ' 

t;il?:.er and acquis xtioxi subsj-'^steju a» usad in FIQ, 4, 

j^.j. etnijodiinen:; s oi tiie invenniyft. exasr^p^l■5^ wr-s." 
sn? M.l us- rated in fne accoTTspanymg drawings, where iji ii 
indacs". e like eies;nen"S r.hrcuysioa'; nn^ sevexcii 



^. m at<:stiate<3 Ath the a^v^ t h^n-^el-^crf^sii '^v"?»cf-5 -< n 



. V -i rat a.oa 



-^...a t.'^ <v.» pav'<t-t -"C*- ^ r-.- 

i^^cl packet tJ.ini.irxt*'?^ inclv<3-- «i <- 1 ■^is.isr . ' t - -i-.^-^^ 
'ne^3-^i> *5'-i«„od 1 ne« -^prv^it j,l»xer -n^^a'iS, t^ss^-^or - r-^i 
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^ ■*cpocti'""p „hxp-*-e^*eiiC*- signal T^*?* v.^>.jiu v 
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t:,-s:^* the data troju X.h^ aeccdinf^ -^if^an^ und sJx^vOwt 4rhe 

*- i"ivru -o-n-^ir??: ou' ^rrar^iV Ct**^ FIFO' tcetx:?^.'- Tne 
^tan£r:^tt^3. FXrO Txeiroiy 41 tnay otJ't>Xcv .\c*,ess Tet5\ / 

j>*: Hi<_ tr^r.sm.te? FIFO nejnoiy 41 '*ia> of p.\t „ v. 



-^^j t^e' known xr^ tue ^S'^i roi 
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FIFO Kvsmory 41, ix^ encoded dac«. Ths eacodir.sj process ?r>:iy 
include \ssir;9 any of an eiicrypr-icji device, s privacy 

encoded d-s^ a =j pc-^rtioslax daca chai-siei> The. trerifi encoded 
data s rr<,'=5Jiv ^^^ta thstz art? enoiyprsa 

The ,^;-yu=.;'. r.i pie x-i rriee$n;i~ J-S embodied a a' 

the «r,coded .-r-ignai. The i;r&nsn!ir,tsr--a;pread-u:p-:5Ct rcsji 

.-^•t product du~VAC«s 51. < ThS; cbip- seqiiencs means my be 

plursiir/ o£ chip-ssquence si^naXs. AltarnaLivsily , the 
transmitc^-r-spread-spectrwa a^^ans raay be eitifoodis<3 as 
plurality of EXCLUSTVE-OR 0*^tas coupled between the 
plurality o£ outputs of the dsinul dp lexer ajid a 
device for storing the plurality ot chlp-sequanoa sagna;;-. 
In this etRbodimant, the j«$it^ow cie-vic? outputs a re;rpet;tiv-j 
chip" sequence eigual to the re&p^^ictlve sub-data~sequenc« 

tran-3:vdt-T:er-' s-p^'^^^^-speGtru;;- ir.Js.r:;.-.; j-r^vc -t d ; ;>=TX/rs- 

ve;--;..:;u^';:- o A p^srr. .-.cuiar data, syp\L- " : ■."'d:'. o I'U: ulie 

Keauf-r. „-„-;nc;t is ^libsc i. rrrre i L:.r r.har. adCd aviTibol or iata 

.~r. i..-;".rut-: ir:o a r. ijr;.!a o. !; y oi ;r;iL-- -^ji^quence signals. Th€ 

es\bDoi,ed a -ransmxttar subsy atari The nransr-^Jtt^vi 

x3.Ub:;yv;=: ef^ nvjy i-. elude an o^.C.s i iar.o!. 4? and jnaicipi-iei" 



Knc-\^:. » Che a^- lv,x tx^r>,:Mtt^nQ - o'c^ * 



plurality of nhip-«eauence signais, . 

1 <•^\ 0 ■'(.up ^»j,Ct« *t ^ V I 



llltor^, p?,w- r ■'V ' i; " 1 V ^ ..... 

Mt, J, the cxarsl^*- -'^-Q 
'-ii.-:Lni«I ar>d "hscujsu «t5 a^plo,?^ e-^- the -eaa«>r ns-cj'e^* 

-ojr-.w^ i:'-^ tn** .^l^avi^r matw^'d ti„rot ^-5, th^ r-i^^-^'- * 



•> . -^t,*-^!.' '-T-t u^s^t-a. 'stiia ^«-^.<„T ■^ii.-a^ 



first i5it secraence, and ths secor<a liser would have a second 
set oi: taps or settings far generenting a s^co^d bit. 
$eqv;«nce. The s>5Corid bit seqiiencs would fcherefore be 
dirlerent frotr. nh^^ £lrsr bit sequence. 

If. the a-u^coder Bl «ere set. tw -:;<vcor;v= ^he --.v-r 

key. rn'^n -v;th"V n^';; rir?;t «ata v^ou:: i Aipp<jcs.i: Che outicuc 
vt .-iec^^'^er S: , non 4«CL-d«d d^i'ci voou.ic appear at the 

The e J r-;v~-sTtoxy a^eariS is eD\.bodi-sd .-.lij s.^ vi^;e.iv-->: ■■ 
-..•.rsr. -iri-tiiot --nr ■: -eceivar-FIFOi msjROxy 82. Ths* f>£eseace 
first ^.AC& wr.ich wGuid be d^t-ected by the presence c: a 
;:;re:r -;afca .vequence irx the h4?iider or mta portion ;.r. L.h.& 
packer., would pass to the receiver-FIFO Kias\ovy 82, A 
c:or.r*ct data sequence might be a particular cosribi nation o£ 
bits, indicating proper decoding. The rec^mr-nm ramry 
83 stores the received datv^ and has the data preserit at at\ 
output . 

The present invention alscs oomprlees a Titethod, The 
?set,hod includes the steps of storing d.2t^ in a Kvesicjiy and 
;5ncc<51;V5 tne aara r,rcr> rhe xs'seovr-tT ^J^^'^^ '"i^e 

:^aca .5re d«a\uitipl.e^:ea asi;\9 den^u >• • . -x^^i :\r ^ sub-da^^.a 
sequenCfU xif^nals, Tn-i- rr^«=;tho:.; inc;uQ'-.^v .:o:u^ . ot-'\ ■= 

the *>;^tv iue ^~ <5 «r- ^.^<: v.>j <; 

s-.,.jnai. thereby generating a plurality d£ spread- spec ".iiurci 

■rhe 3tep,v •aclude aigebrsa-caliy coTabiniag the 
V>: ',-i:v -ipr^'-uvi -spect tujn channels as iTiultichannei - 
pst,^ ~."t ^i-n -^v'-i *v ..ntcnAt-n^ ^ Loao„-' :> t.ie 
■T>ultichannel -spread- 5;psctrun^ s^ignal to generate e packet - 
spreaa-spectruTO aignal; and tranao-dtting on a carrier 
i£«q\H?ncy Che pack^^r ~ spread -spec r,tui?5 ^i'^jaal :,'v.-r a 
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t.h^ jsacket -spread- spectrua'. rrom vhe carrxer 

processing Srequericy, "he header ejfissdded in ths- ; 

Cho header anti *- <- ^-'^ _ " \ r^j-^-^ - i;* . --t- 

r..o dec':--"v "in trie -lO^sd;?)". t-hti is^onr-ca ■ r.::!^ iwr- , \r.'o-:t', .us.j * 

' feoaex ~ * - - - r - < ^ ^ -^J - 1 - " ^ " ^^'^ 

chanrseli. Av« :^;uivJ.pa ©scad race iv«^d-^ encoded data. The 
v-uef-'C^ includ.s decoding the res?€ived -encoded data as 
received daca, and storing the x^ceiv^d d^t:a in ^ memory/ 

The packet -switched syscejn is a wideband cods division 
?fiuitiple access C^-CDMh) sysr,em; capable, of r. rail s?:tr.r. ring, 
in a particuisr jspplic&tion, 9-^ megabits per ;:^econd 
data. Fox: exampl®, the gollowin^ discussiitsn Ass^.rr^ir-s 
operation J.n the tz&quenci-/ band 2.4-2,483 GH::, Ai::;so\uih 
-pvx->.:rr in othcx b^noiss pcs!-\o^e ) - , .Ca\ i \ 

,sre 26 «vaiIataLe ift Japan. ..v.- i op^tcito-on 

m USA, b-.-jr. agaii; otJ>==>r t.^udv.l j o.^ s i;;-le . 

c . ^ ' i'iechani"as iy or ^^aects i 

mro t c«r3ir,ir.r.<^r-F3;rO ffie^orv- 41 and iiead our >;i.v: 
a 9 . 6 snegabi t ss per s; e cop d sat b 
2. The dar.,s are encoded oy encoder 42 and, is-i che 
examp 1 e howri here . » I -i near pa eud<;~ ■- uc i sj^; • ^ 
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Rnovv'ft. 5. „*st«^^-«a w'siaoc direr t . tne ^tana^^xcn rr-'cec^v^*: 

called ju^< t'-e obAp~«'€>r|tier3cx^ 6;a.in.jl o\i£teu b\ , " 

last C'^ir 'Vixx.^ i.U , V ? r^'i ? - r i ^ » >. f.j-r 



Vaily two vJ" t. nor 

ie^i^ - ~ m ten- 



i3. The pxccessor ?0 nandi«i> all contr-ol and tjn\ing 

A. ^Oatcnea fi^tei qax-^vt ".c>- and cracking ar<* net 
sno-^vii for <%i.jnpUci<'V ^mcs^ techniques Sc-r chese 
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.1 c -i'ri,. 



p ir\iit> O" omcut<> of -^^^ i^-i-x.Lt^o^^-\oi >^ 

.\ i ans *»^ch fie s^rond plural -t/ ot o'w dar- 

-x V. ot i-^-'v. - ~ 



, ; - -^r. ch--' output ot t^^ i%scci.vci-^«o«5or/ '^■^ceii- 

1 , ^ , . ^ T !»a,Qra* tier ca"J3,^x ::se,.'u:; v^. 



n2an~ and ox*wOwCS data 

In uh-^ ix«»r!rl-iiy %irang«xrenc s.af^wn \^ TIC t ht. 

^-ccdet 'i2 m^' be -.ncryptoj or orr^*ar pxiv^^.y aes 
Cx-"Doa^rs c^ra <,j;Avacy dsvaCiJS are well h-n^wr - t> - c*"**- 
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:> it „ »«, 



the; memor^' devi-f output" * res-i*; f- 
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nvv/ s'^ore t;he header u^ea by first header dev^cs 46 ^nd 
secGna header dsvice 146. A memssi;^ tor storing fchs neader 
jftay be included as part of the first header device 46 and 
the second header device 14$. Alterr*v^tiv«iy , a shifi: 
ssgivJter with appropriar:,e f.aps rfiay generate the header 
v?«= il kriovjft ir5 the art < 

acx ; - e-., comhTLnBi. ^2 and a powc .vtr i ^ "■^ 
.ana/or Ovr^ar ;;.ircu:icry &s is well Rnown in the art tor 
- ransir.it ti&Q a signal over ®^ coMauaicafcions channel. Thts 
QA,M-eps^<5v*--5~sP^«=^^-^a signal is transmict^d using an antsnne 
60. The Qm ir,oduiator S7 cot«prisss che elenv»nT:.s v/ir-hin th^: 

shown in FIG* 3^ the encoder 42 is coupled bet^^'een 
the v..ranstRittsr~FIFO Tr=e^or>^ 4i and the deir.ultiplaxer 44, 
T'^" .-eaucnce gen<e;^cas:v>s ..-^ ~~ -'-^ '-•^'^ - ^ - 

v\-r product c:ev^'~:es ---.v . , 'c. • ' 



^ ^ ^-^ ^ i i-^ s t se~on.-; i.e^va.' 

■■- ^-c coixpX^d to the a^'^drarvire^phaa-s rail'; ici^ucx 

The cransn\itter~FXFO £5^eis^ot-y 4i rocoaves data rr-')2> a 
iT-puv,, and stores the da-a. The first data stored in 

^ r.^r cranKridi; tar - FIFO j!>e:sx~Jty 4i . 



rre enc*-^dei ~3 en.cod?£^ tn?* data ti:,sK5 ^ h-i t x-;juco.vi*t \ >?; - 
FIFO 41 as ssicodsd data. The encoder 42 encodes the dar,a 
using privacy r..yv& ot ewcodinc?, i-e-. scrainbiing the data 
or encrypting the data. Thus, the enco-ie-;; d.^r:-^ -sre 
^cratnbled daca or encrypted data, 

diF^.-i^^. * ^"-5- -r^?'^ \5.^<ii.s Tnv.^ , ;,hu 

onlike oth^?r iraAticii^-iUisul ^predd-spectrx^jn systems, where a 

..i^e:. ^ ;:'Xvr>"<-\ ,;vf-taed by a pt^r t icular chip-si?aqu&m-e 

::i si . -.=n-;c-;5: .v:? the data with encoder 42 , a con-iKoa s-er 

the coat of having ftvatcbed filters or correlators;- The 
redacted cost is .^chisvsd since, at a receiver, difSerer.t 
xsecs oi; ;^--atcr.e«i-f iicers or correUcors are r.ct required 
each user hut xftscead one set o£ matched filcers 
correlators xs req'-iired for despreading the mulLichann&l - 
spread- speccni^ sighsl troin ddX users. 

■^K^i.l-ip lexer 44 JctkuU sp-exii--- . 1 \-r<i 

s*5co;id plurality or sul'>-d.3r.<3-s<jquen':?.- 3-,gmu.-. -.^.^u :^ 

5Uv.v3:.ity ct 0'.;b-dat;i'.--uvq'.jeT;ce xUgnals are the other half 
deav-u ;.r -\ 

\ . ^*^v 5r oi: 

.^•ap-,x>equenc>-^ „-!^gr!aK~. Eoxch r-f "he „j.3.p - „--5rc,ue5u-'i 
„ c-r ^ ,,-^xfai't:, oT -i-r j.^'^.-r-s >- x"-;or<:,i^ . 



ofthogonal the other chxp-s^squsnce in r.he 

plurality of ch.ip~sequencs signals - 

The chip sequences used for a^ta spreading not 
nscsssarily pseudo^oiae >5eqM¥^Rces. The chip seq-ie:K:«:v swy 
be derived irorxi -n- r.^rk^r x5eqxis?rvc«s c-S leugth II; -^^cr. 



Bars:er saquenc-= a .-r^-. 
of length ii. a.n order 

iersgth ,1 i i?^ r.^gnitrK e-:; v/ith d ,U 

a j-L--?terr-?A s=-M;;>dii-:i--?nt , the ci:tip~secjueriCi: gerier-5.tC'.£ 
■\u p:j,i'-. icuicsr ~r,i:.. -acouence signal srom Barkis: 
If; A nation vvit,t^ <v ps«uaorandoxn co^m 

j^-qi;?-nr« , Thus, Barker sequences are n-sultiplie;^ by n.hs 
3«s;'.e pseudorandom sequence. The use ot Sark-sr sequences 
with psetidorandoat sequences qxves protection ag«sinst 
jnulfcipath as well as better cross-correif^tion pi^opertie-^. 
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'me iviatrix c.>£ Tablfe 5 iilusLrates the barker ^.^«quer.c.r: 
set- Sach cow is ^ BarKer sequence derived r.rcj:i thi, xca'< 
.sbove by 3 vor.,3',icjr.. The r--:5r.:;H ion attect;^ oftly i-.he ^second 
uhroagV^* r.he r,welftVi ele^nent. The firi-': elsr-fseiit a:u&ys: the 
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co^nrat Kile" %<.it ' ^rSE 60^ ^ . -^-5 . 
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- ore i j^v.^. u» c^a^n^uib, ana cutpu-s rhf* 



s-'he f irst rriul tichann&l -spreaci-^spscsruin s.:v.>;jn!9,;. , At: cn-x 



^ ^ i ^» .^l.nq: ridiQ wav^& c^^rt-^r a 

c-.ef ^- includes aptr^ptiata txitexc, po>v^v» 

toU The -ran^Ta-tt*?^ '5..bs.Y^s,ein is»c tiav ;if"rltade h 

^}*a ^*«»quenci :,c?CJC«d loop ~^ h^^^a^. '^v^v' >a 



K c ^ .ce. ~'i^t •^'^^•^'S t-* 



1 0-^ > f^i dar 5-i5«tchen i-^-Itc^s 112 ix„ vV *^t„ 

3»Os--M\r (h-^nnu'^- »inbvjv3aei *-he ^'^U^-sSPre'id s^-iec-^uj?* 

ti^i" -ax-ixty of »\b-Jata '-^'q^ien^-e cif^rels^, i 

..WW- > H 



iiii. ASIC. T response ciet*iCt;:,nq the Ixxjst head^^r a'jd ""^^^ 
a hesaatir-aotc^riv^^ signal, -"^n-y ^n^ o" iriie '.s^.^s3. j„ 

T c^>t 'i-ef^l^'ct „>.r~an.o t-oquXi>if~ k - ■< > 

J ^ ^ ~ . .-^..t-^n- 11% U& ... ^>»a .v.t ' 



^\ *=.avicsi r<itcxi^S i It^ -'Tear 

TJio *rrQtii.nc/ t(, ck*ja loop ""C li? -tequenci!' lvju>vfc<i 



i 1 
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The prezBTit inventiojj h&s a sjjatched fil-.er based 
i-aiplQxcr^nt^rSmi that permics g&st acqxjisir^ion. Ths OAH~ 
spread- spectrum signal acQXiisition subsysr,.ei^^ ie iii vistratad 
b^slaw. The saii^nt features ^ra: 

Iv ^l?b55 acqu:isition pov^ion of the s:gr,v.„ ^ or 

samples per crslp- 
i. "T.r- ;,iuviil\"y dat:a ■■Tttar,ch*->d r. "liters can L^i^= 

\::-.\v.-.i ..-cxs^cil ly, .as s3 plural-; try os -sn^Kcne-a 

SARKEB code. Sine® the received 0Ar^.-;Ap3;eaa ■ 
spactrijjn sign&l is sassplsd at the iiat^" ot i:wice- 
par chip ay^d T^here are 11 chips in the cods we 
have Z7 possible shifts and thersiors 22 tstatched 

4, The plurality o£ data-iT'^atched filters ovitputs are- 
each aasnpled every 22 incoiring sarfiples, 

5, plurality of absoiute- value diff eresiti&i 
aatectors lU. il5< -s-lS proce&sft? chs- outrput o£ 
each dacs-niacched i:ilr.,ei: .is ;-.rdar t-; resT-ov'^ '-.he 
ei:f-s-;cr..s c-£ th«^ no",enL ;-cs] "r-^^q-j-v-n.^y . 

. - -i"^, US' of FIG. Ji 

7, The Vjeaaer-matchaa-tiicer integrator that 

correspc^adxi vo the i.$.rqesr, outpxit the ^2 
Sixmwa.tiom is then selected as ths head^sr- 
5tatcho-t~f ' I'^'i- :L»itegratoj; ^ ^ar of ^n? is.-iin-* 
phaso .3^- the xncouving 5iQna.U Thi.-? ends r.he 
spi'e-^d ;jv;-cr !riin\ Signal ;:qu i i on cvti-cai'::' . 



K u -^op iDLL> tha- rr.c^ t~ne u n "i^n 
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-45- 



QTi-i 4fe r^-'^r^ tXtOt racket" -51 5^*4 H'^'^'-'' -'^ 



i t„^at be«*a^2; -^r^a the .fcOid beads*- -yni t.i^ 

data xs^ ooTJETor .1^ 1'" ic^'T.OT.fc.e to a«-t«Lvii f 



i& ir.tBnn^^ chet fch^ ^n'ssent invenLiun cover niociitir^jrioui^ 

-yst^^rn provided chey com^ w-.r,hir. 5:h^ ^^copa v^s; tjv--- ^sppen^^^-i 
<snd their equ:s.v^l*3nLt3 > 



iatro, xatrc - ^^usai^ts -^^ ^t^u a^?- ^„Ov.>„ >^ 
t-'Im-aUty o£ «"hxr sequorice signals, wi'-*^ c^acn "^-^ir 



i-'^g'is^y fox 'icrfa^at, r*c centre i. -u " i- 



am 



a sectiver FIFO snesnor:^' coxiiacd «o J 



\^ ti<? --astern ass. se^ rcrt-.-^ v~ ciii 

3 ::>iusd:ity pacH«t: txansftixttoxs, eac^^-^ racket 

r,xan::5ra.tt:pr-jr,c?jTtor^' jr^sna coupi,»d 1.0 a data 
;:,np."X, tox ijroting l<aua- 



si:?n~-. cill i"*- 'lo-j a each rbip-5^au«i>.ic"» c-*-" 
sa.gn.a;i?. ana 

ot p cKv-t >-vC*-T\ei. ^sic'- packet. 



■aultipiexing tneafts, ^ijoupisd to >i^id 
receiver-epraad-spectrum means,- sor inultipiexirig cne 
pluraiicy of recssived sprs-sd-spectruTO chssnnels as 
srec e i V - n c od ed da c « > 

means, Ir.-i a-.^codir.g cr.-:- ,c e.> iv<,i-d-'i'nc->de;^ a<.ir.<j a;^ 
X V & a da " ; <^5 id 

^JCv"''" ~' '"w:;ilt^< ^tvi'irij ' „-,D!_::-v ^ c-r ; tor 

5 , The p«ckar. --is'/v-iCcniSd sysceit^ as set tortrii in claiit; 
4, further inclxsding translating rr^eans, coupled betwes;r> the 
c:ofi->mun5.C'5r„iQria channel and r.ne hsader-aetection Tv^e^srss, 
transisting the pdckec-spraad-spectruir. signal troi-is che 
csrri&r fregusncv' to a processing frequency. 

The packet -switched system as sac forth in ciaara 
4. £urther iacUjding processor means, coupled to said 
h®adsr~detecr,ioj\ mean%, responsive to the heavier -^defcect ion 
slansl, tor generat-ing control -.uid c^n^ir:;? -ign^ilrs. 

7. Ths packet -switched syst&it^ as ser. lorcn ;.n ji..\5.iT. 
. 3- 6 with said tranmiti^er-spre^d-specLrum s?\sans 
iriCiudtngs 

gejic^af. H'>r generating piuraiir.,y or 

.15 pi uL.--. :-nv SXCLUSIVE-OR cate$ coupled bet.weer; 

"V!-.-q--*-"-i"*s u'i:;sna5ls by Hse p !.'.i5..i^ ;,r,v or vrtj^-,--; ---ic--' 
sprasd-j5pect:srtiTji chsn:n.eis i- 



*-%1r»^ havi 'a <5tn ii^u^toj rf=>^Poni>e ijrtvhci tc - c'lir- 

r-SS..P«scS::3: v«.s.V - 



* .c^;*-^ jjcii's ecej-vsj ~sp**ead sp^ct^s'^^ T«-n'=5 . . i v 
1 ^ i ItC'^" hvsvxn^r a.n ir^uiff;o r^«poriS<a jrarohea iro -^^hs 



h p^«j<i^jty ot peeves- ^ra'^&mj.t^ etc ^ach p<ick«at: 
'txau^axitc^"" FIFO! n*»sr>or^' ^ouoitr - cat -ir 



wo "^mmi 



:3 I53n:a:i. ; 



- - - , ta: trar^.v-.*- -ng ih- CAi' 

-vMo tc 1f*t-ertxna th^ head r, ^ '"^adei .e^-^ '"i-r 

pruc ssoi ccus'^ig'd to i^i^xu plux*^~ ^ 
n>:>>ravr ■^■^^a-tilL<^i v^ntr egi Ate ^csronsive z t--.- 



wo 



„i^pu*^c respy.xS^ -^-io^tciied to « r..ip~i.v.QuO-i*. ? ^^^^n . 
toi t3w5i.?jr„ai3'ng tri© record lauiLi'-rsnnei-^preisa- 
signal as «s ^-^cond plural^t-y xoco'^ve'^ ^^pj,«s;^u 



4?>ccding the rsicexvt^d-enrraed dat" r-^cexv^d aat. 
and 

oi iecyiver FIFO ^nf^mori', cjuoi<^v^ t"» ~=5-a 
autputtinq the rcce^vea data «~o a aafca ^ut^ut 
's"? T'^^fc --^acK^*- s<i»2,t.cned systs;im as set toit^ xx. zI^^p' 



- rv.m„ini - c €1 m-„rji->iv coaj:.,.oa '"o <i 



data fsoT eac ^ ps^rket crv^Tiamittuc c-woJ<. i ' t »rt 
^rom -hto i^t^ tzom otH«r j.a"ke *'--«n?ni'-'' ^ i i^o*. 



I- e p„a^a]ity o£ 0XJtptit:>=. of a&xd <3eny ? t■*p^l^*^^*- 



s-/nchroKiSot.ic-n, uo the first sr^uitichaftnel -sprea^^i- 
^-^ctrviJTi ."i^^^a:. ziiRTyihy a^-.^i... ::.<i ^-^ t\^-t c-. . ^-t 
spread- speccruiTi signai, «nd iOi r-arfir.;? r, .i 

second miiit icham^ei --x^pread - spectru-r. ^.^9:^--^ , ^-^-s-i 
generating a second packet -^^p read -i=;p«ctr urn sls^^'-^-^; 

s^r-< - -f f%r-- "^-^ ~^'"-<>^'>d ^-^ci :ket x^l i,ciic e:;Cf 

£^,j;ri;^l as 5 quOidratur ^ at^p-litude i«odui«.ted iQA^M) 
.5-Lgn,::l. ,ind for traiixir^d r ting at a carrier frequency 
r,he peckev,~spr&,8d-spec5:rwa signal using radio 
waves over a comunicac ions channel; and 

a plurality oS. pmck^r^ receivers ^ sach psckst. 

header- -detection means, coupled to said 
cotisnuni cat ions chaiinel, tqr dctectir.g t^^e £ii,;vt header 
in the tirsfe packet -spread-Bpactrum signal ijn^J -oor 
der-ectins the second header in the fi:econd packer ■ 
spread-spectrnsi :aignal, and for on tpur, - irsc, '.';5vH-o;:: ^„v*-. 
to detecting at least one o? the li,;,?,--: he.=i.i<?-- a^^-! me 
second header, a header -detection <^^-,ct. -rj. ; 

receiver-sp'5"'^>«'^-^d-spectr\i;.; n.iv-^sru^, , ocupl-sd v.o 
r^eaof^i - si--:=i;-?rt ;o:; r!K::e-.-).- < ^e.^vortS-)ve to the heac^er- 

Sirs" n-icr.eu-spressd-specururfi liiysiaX a^.^ J; xiro? 
; ;o ^ of received spread -S3p<feCtruTR channels, 

■ .-^r----" ^-■-''^^ ^y ^^-^i ^tsr despreading t^.e sacond 

.■-;euona packet -spread- 3pect rust; signal ciO a secoac 
plurality o£ received s;prfead~specT: rujT: -n^^nnfelA. 
re&pecrively; 

muir.:5plexir:n mean^^, :,:o>.:pia6 t:o said 
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firs- anci secorjd plxiraiicy c-i: received spr-5v^'1^ sp^^'^^^'i-^^-^fi- 
cnannels as raceivaci- encoded d&ca,' 

decoding rs^eans, coupie<i to said inululpiexxng 
means, tor <iacoa:ing the i'sceived-encocUvd d.'sr^ -.j^ 
received rMt^ ; aosi 

!TiS:-sns. lOr st;Gra,ri<5 chs received daCa. and tor 

.-ciraT;ua;.vr.at-.ioas chsnnei and the hsader-detsction nssane. 
ior translating fcbe packet -spread -spectruj-ti Cvig?^ai frojt; the 
Ccim-sr fr«quenc:y to a processing frsqusncr/. 

31. The packet --switched sysceift *e set Scrth in claisp 
19. iurtiter x^iciiadin^ processor i-fysmna, coupiad to said 
r;e&der-der.ect,3.on e\®ans, rsspor^sive to the he<-sder-det&cr. ion 
^x^^ftai. tor geueracing control ana tmiBg signa's. 

32, The packet -switched system as set tartb in -xaix^ 
i^, j ) cr 21 with said trSK^mttsr-^spx^ead-spectruiiEx issarji* 

CT«>nex„v -^or Xos q?*n?*ri-' uing th„> p^v.^ -i^l* v ^' 

: /:-s-r^r--"nO-? srsgrsaiu. by r:h<r t i; : ■: v 

.lai^ty scj.^v.»d-~i-o-\~t:.w^ rti-iu^.^is; .^nd 
A second i;.luraiit-y of EXCXJJSrv^E-OP, gcxtss coupled 
ber..v>ien s^axd dej«\;Iti.pi«xz.ng sr^ean;-;. s>aid cofi^bx^ier ftveou*.-: &rio 
;^a:-v ^?-!r-.at,nv 'e..n:^ , Lot ^p-.\ . * f t ^'e -e-ono r-„'..«i,;y 

ot .suP-d«iC5 -t^'^qvience srtgnal^ by "he second pxursi3.'.;y oT 





wo 89/m^4 



«^-^-r^p^:ot and a prxv^cr^ dm^^m:- 

with «5a„ct t ransm^.tL^r-sp^^'ad sspactr-.:s> xae&ns 
-nr^-uixna a first p^malsry ol prormc^ d^vu-C-a^ fox 

piuxalny of product a?*vis:ts. tor muil^._^- -> > -r cnc- 
.*-vps»cta,v<_ CKJso-'-wqtierx^ signal of irh.- uj,>^s.„i3.;v chxp- 



s>5aa„ncf -ign^lv, rartaec" 3.x 

^i. ^ -.^\cr tor*- 

fj,x^t srd decora piuxj?lirv a a -mat -ted fa.^t^_ - 
-n i-«pui^e re^pc^rvu rxatrhM io & cs:x^^ ^cQU^^^v. i^ig-a„ 
tnt niixJ^l^itY Clip ss.uqU'^ncF i.^giia3s rs"-p<-<. ^ i. 
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